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Rediscovered after One-hundred Years?

Abstract

Cuora yunnanensis, the Y unnan box turtle, has
been regarded as extinct since 1906. Thereishardly
any other species of turtle about which so little is
known. In this paper, al specimens existing in
scientific collectionsare redescribed. Furthermore,
information on and pictures of alive specimen of
Cuora yunnanensis are presented for the first time
outside China, ninety-nine years after its original
description. This data is compared with museum
material. The possible point of origin and the
taxonomic status of the species are discussed.
Incorrect information originating from older
literatureis corrected.
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Introduction and systematics

In 1906, GeorRGeE ALBERT BOULENGER,
the then-curator of herpetology at the Brit-
ish Museum of Natural History (BMNH),
published a paper titled ,Descriptions of
New Reptiles from Yunnan* in the peri-
odical, ,Annals and Magazine of Natural
History* (London, Series 7, Issue 17),
which included on page 567 the descrip-
tion of Cyclemys yunnanensis. This de-
scription was rather brief (three-quarters
of a page) and did not include illustra-
tions. SieBenrock (1909) followed the
generic classification, but SmitH (1931)
later transferred the species to the genus
Cuora. Pore (1935) listed the taxon again
as Cyclemys yunnanensis, but WErRMUTH &
MEerTENS (1961) included it once more in
Cuora.

Type series. BouLENGER'S description
does not make reference to a specific

specimen, but rather refers to several speci-
mens from Kunming and one specimen
from Dongchuan. Most of his description
is, however, no doubt based on specimen
BMNH 1946.1.22.97 (formerly
1905.5.30.34). It is a female of 138.5 mm
in carapace length (Fig. 1) from ,Tong-
chuan fu“, the present-day Dongchuan
(26°11'N, 103°03'E), a town some 130
km northeast of Kunming (25°02'N,
102°42'E) in the Chinese province of
Yunnan. This specimen was the only one
BouLenGer received from this locality for
the British Museum of Natural History in
London in 1905. It had been collected by
Father F. J. Dymonp and acquired by
Father JoHN GraHAM. BOULENGER then re-
ceived five additional male and juvenile
specimens representing the same species
(syntypes BMNH 1946.1.22.98,
1946.1.22.99, 1946.1.23.1, 1946.1.23.2
and 1946.1.23.3 [formerly BMNH
1906.5.29.2-6]) in 1906, a year after the
original one (Figs. 2, 3 and 10). These
five specimens originated from ,Yunnan
fu“, which is today known as Kunming
(25°02'N, 102°43'E) and is the capital of
Yunnan Province, China. All of these had
been collected, respectively bought, pre-
sumably on a food market, by Father JoHn
GrAHAM, but more on this subject will be
said later. When these were received,
BouLencer had obviously already been
busy formulating the definition of the new
species on the basis of the female specimen
BMNH 1946.1.22.97 from Dongchuan
received in 1905. This explains why the
larger part of his description, including his
referring to a length of 140 mm and the
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presence of only one lateral stripe on
either side of the head, is based on this
particular specimen. In contrast, no par-
ticular reference is made to the other speci-
mens of Cuora yunnanensis in the collec-
tion of the BMNH other than in mention-
ing ,several specimens of this very distinct
species* towards the end of the paper.

Based on these circumstances the present
author suggests that for reasons of taxo-
nomic correctness, BMNH 1946.1.22.97
be considered as the lectotype, whereas the
syntypes BMNH 1946.1.22.98,
1946.1.22.99, 1946.1.23.1, 1946.1.23.2
and 1946.1.23.3 be classified as paralecto-
types.

Almost all relevant papers published
during the past 100 years make reference
only to the specimens contained in the type
series (BouLeNGER 1906, SmiTH 1931, Pore
1935, Ernst 1988, WANG & ZHAo 1998),
and there are no indications that further
specimens may exist in other museums as
well. But this is precisely the case:
STEINDACHNER (1906) acquired two more
specimens with the locality , Yunnan fu“
(= Kunming) from W. H. F. RoseENBERG in
London which he deposited in the
Naturhistorisches Museum Vienna (NMW
29936.1-2; Fig. 4).

Roseneerg Was some kind of broker or
dealer who purchased natural history ob-

IM RADIUS

jects from collectors and travellers and
retailed them to museums (McCARTHY pers.
comm.). Granam is likely to have sold
him his remaining three specimens, which
RosenBERG then sold on to Vienna in 1906
and to Paris in 1907, respectively. The
London material, on the other hand, had
been donated directly by GraHaMm.

Thus, a male specimen with the locality
»Yunnan fu* (Kunming) also exists in the
Muséum National d’Histoire Naturelle
(MNHN) in Paris (MNHN 1907-10; Fig.
5). According to information provided by
Rocer Bour (pers. comm.) it has been
preserved in ethanol whereas all the other
specimens mentioned above are preserved
in formalin and methylated spirit, respec-
tively.

All specimens collected by GraHam at
Kunming are either males or juveniles.
The marking of the Vienna specimen
(NMW 29936.2) as a female is in error,
probably based on the fact that its tail is
truncated and there is damage to the
supracaudals. This specimen furthermore
shows manmade holes in each of the elev-
enth marginals. One such hole can also be
found in the London type specimen, al-
though in its case it was drilled into the
tenth marginal on the left-hand side (Fig.
6). These holes account for a traditional

Fig. 1. Lateral view of the female type specimen of Cuora yunnanensis BMNH.1946.1.22.97,
carapace length 138.5 mm. Photo: T orsTEN BLANCK.
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Fig. 2. Dorsal and
ventral views of the
Cuora yunnanensis
type series. From left
toright:
BMNH.1946.1.22.97,
1946.1.22.98,
1946.1.22.99,
1946.1.23.1 and
1946.1.23.2. Note the
variability in
coloration of both
carapace and
plastron as well as
the differencesin
shell shapes. Photo:
TORSTEN BLANCK.

Fig. 3. Lateral view of BMNH 1946.1.22.98,
the largest known male Cuora yunnanensis,
carapace length 125.5 mm. Note the low-
domed car apace. Photo: TorRsTEN BLANCK.

Fig. 5. Frontal view of MNHN 1907.10. Note
the distinct median keel on the carapace.
Photo: RoGER Bour.

Fig. 4. Lateral view of NMW 29936.1 and Chinese practice of threading collected
29936.2, an adult and a semiadult male. chelonians on a piece of string for easy
Photo: ToRrSTEN BLANCK. transport (Tanc pers. comm.). The same
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Fig. 6. A device used to perforate the
marginals of turtles as it is used in China
until today. The resultant holes are obvious
in BMNH 1946.1.22.97 and NMW 29936.2
shown below. Also note the truncated tail of
NMW 29936.2. Photo: ToRsTEN BLANCK.

holes are then also used for displaying the
turtles at market stalls as well as prevent-
ing animals that are kept as pets from
escaping. The holes are made with a spe-
cific tool of Chinese ingenuity (Fig. 6).
Considering that Cuora yunnanensisis a
Chinese species, one should
suppose that more specimens
are to be found in Chinese
museums. It is, however, ex-
tremely difficult to locate such
specimens because many Cuora
amboinensis and Trachemyssp.
are erroneously labelled as
Cuora yunnanensis in these
collections. This has apparently
also been the case at the
Staatliches Museum fir Na-
turkunde Schloss Rosenstein
(SMNS) (ErnsT pers. comm.)

Fig. 7. The Beijing specimens
10ZB 00167 (left), 00168 (top
right) and 00169 (bottom right)
in ventral and dorsal views.
Photo: ZHou TinG.

where it has meanwhile been corrected. In
the Zoological Museum Hamburg (ZMH),
in March 2005, the author reidentified
without any doubt two specimens labelled
Cuora yunnanensis (ZMH R00286 and
R00287) as Cuora amboinensis, HALLER-
MANN adjusted the labels instantly. The
same applies to Chinese zoos where Cuora
amboinensis are commonly presented as
Cuora yunnanensis, as is the case in Hong
Kong Zoological Gardens. Managment of
the latter were so convinced of really
possessing the latter species that they even
had it recorded under this name in the
global databank 1SIS (International Spe-
cies Information System). The existing
literature contains errors of the same kind.
Yane & Tanc (1998) figure Cuora
amboinensis as Cuora yunnanensis, and
FornELINO (1992) Cuora pani.

A properly identified specimen exists in
the Shanghai Natural History Museum
(SNHM), now renamed Shanghai Science
& Technology Museum (SSTM). Unfor-
tunately, no contact could be established
with this institution to find out its collec-
tion number. This specimen actually is the
London specimen BMNH 1946.1.23.3 (for-

RADIATA 14 (2), 2005

13



IM RADIUS

NMW NMW MNHN BMNH BMNH BMNH

29936.1 29936.2 1907.10 1946.1.22.97 1946.1.22.98 1946.1.22.99
Locality Yunnan Fu  Yunnan Fu Yunnan Fu TungchuanFuYunnan Fu Yunnan Fu
Sex
Carapace (in mm)
Length 99.7 87.5 107.2 138.5 125.5 102.2
Width 66.5 61.5 68.8 92.6 82.1 70.7
Height 34.7 31.2 38.0 55.6 41.8 34.4
WIL 1st vertebral 28.9/19.6 22.0/17.3 27.9/28.4 34.1/24.2 29.4/21.4 27.7/19.0
WI/L 2nd vertebral  21.5/18.0 20.2/15.3 22.5/29.2 29.0/27.9 26.2/23.0 22.9/17.3
W/L 3rd vertebral  22.0/17.4 20.1/15.6 22.8/28.7 30.6/27.1 25.5/22.0 22.9/18.8
WIL 4th vertebral  24.3/14.7 23.8/16.0 25.5/28.0 33.4/25.9 29.3/22.8 26.8/17.8
W/L 5th vertebral  31.0/15.5 20.9/16.0 24.4/19.9 29.8/25.0 29.7/26.4 23.6/18.5
Plastron (in mm)
Length 91.6 78.7 97.4 131.3 111.5 96.0
Width anterior seg. 43.0/42.0 38.1/34.7 46.0/49.1 65.3/55.5 51.8/48.5 46.8/42.6
Width posterior seg. 44.8/52.4 40.7/45.1 68.9/50.9 49.7/55.9 61.6/66.1 50.1/54.3
Bridge length 24.6 25.3 30.2 41.8 32.6 26.8
Gular width 12.0 9.0 12.5 12.5 11.0 10.7
Gular length 15.8 12.9 17.3 22.0 20.1 17.2
Humerals length 23.0 18.5 23.7 29.0 23.8 21.3
Humerals width 3.7 3.2 4.8 8.0 6.4 4.3
Pectorals width 24.0 19.7 25.0 30.0 27.7 25.0
Pectorals length 19.0 16.8 19.0 25.1 215 19.9
Abdominals width 27.0 22.0 28.5 35.0 30.8 26.8
Abdominals length 18.6 15.6 21.6 24.6 23.8 20.7
Femorals width 23.5 22.0 25.7 32.5 30.3 25.1
Femorals length 9.5 9.8 8.6 21.0 14.6 9.2
Anals width 18.5 15.0 19.8 23.5 20.9 18.4
Anals length 16.9 14.5 19.3 24.5 23.0 18.8
% Interanal suture 100.0 100.0 100.0 100.0 100.0 100.0
Axillars R1 L1 R1 L1 R1 L2 R1 L1 1 Ax 1 Ax
Inguinals R1 L1 R1 L1 R1 L2 R2 L1 1 Ing 1 Ing
Head and legs
Front leg scale rows 12.0 13.0 12.0 11.0 11.0 9.0
Tail length 37.0 20.0 35.0 33.0 38.0 -
Head length 25.8 21.8 30.0 39.4 33.0 29.0
Head width 16.5 14.5 17.0 22.5 18.7 16.0
Eye diameter 7.0 6.0 7.0 9.0 7.0 7.0

Table 1: Measurements of all specimens of Cuora yunnanensis dealt with in the text, from
ErnsT, ZHou & Fu (pers. comm.) and own data.

merly BMNH 1906.5.29.6), which reached
Shanghai in the framework of an exchange
programme in 1987 (McCARTHY pers.
comm.).

A colour photograph of a Cuora yun-
nanensis that appeared to have been taken
of alive animal was published in M ENGWEN
et a. (1998), and for a long time it was
presumed that this would be proof for the
species being still extant. As it turned out,

however, the photograph was forged! In
fact, it depicted the Shanghai specimen
mentioned above whose eye had been pried
open for the photoshoot. The specimen
had then been placed on a meadow and
photographed. A photograph that was made
available to me by Zuou TinG clearly
demonstrates this.

Three adult and very old specimens of
Cuora yunnanensis are preserved in the
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BMNH BMNH BMNH 10ZB 10ZB 10ZB ZhangXi  Lebend
1946.1.23.1 1946.1.23.2 1946.1.23.3 00167 00168 00169 Nr.25
Yunnan Fu  Yunnan Fu Yunnan Fu Kunming Kunming Kunrging Xishan Kunming
Juv.
86.8 66.1 87.3 164.7 95.5 n/a 172.0 175.2
61.0 51.2 61.8 102.5 65.3 n/a 156.0 118.6
30.4 25.9 30.8 66.9 36.6 n/a n/a 74.0
22.8/15.0 18.4/12.8 23.5/15.5 41.5/26.0 31.5/19.5 n/a n/a 46.0/29.0
20.2/14.6 17.0/10.8 20.1/14.6 40.0/36.8 30.5/24.8 n/a n/a 39.0/28.0
20.7/15.3 17.7/11.9 21.2/15.6 42/38.9 31.8/23.9 n/a n/a 44.5/33.0
22.7/15.0 17.4/12.7 24.8/15.2 45.5/32.5 35.6/21.3 n/a n/a 46.0/32.0
22.6/14.0 15.6/12.3 21.7/14.2 40.5/30.6 28.8/14.5 n/a n/a 34.0/22.0
80.0 62.4 80.7 162.4 91.6 91.0 145.0 183.5
38.9/35.5 30.8/27.7 38.6/36.4 80.2/66.0 56.5/50.0 52.9/36.9 81.0 81.0/93.0
42.5/46.7 33.4/35.4 41.3/45.4 81.2/94.0 44.0/47.3 55.0/55.2 81.0 96.0/101.2
25.1 18.6 25.2 44.0 36.5 315 n/a 89.9
8.7 7.2 9.0 16.5 12.5 11.0 n/a 19.0
13.8 11.0 14.9 24.6 16.7 13.0 n/a 30.1
18.7 14.9 18.7 37.9 22.5 23.0 n/a 42.0
5.1 3.1 3.1 7.6 4.3 3.5 n/a 9.8
23.2 18.0 22.9 44.3 29.2 23.0 n/a 44.0
15.6 12.0 18.2 31.8 18.7 20.0 n/a 41.3
24.4 20.4 23.4 46.5 31.5 28.5 n/a 49.0
16.4 14.5 18.3 38.4 20.0 22.0 n/a 37.3
20.8 16.3 20.7 42.7 28.5 26.0 n/a 51.0
10.7 7.3 8.0 25.1 10.2 11.8 n/a 23.4
14.9 12.0 14.2 27.0 21.2 17.5 n/a 33.0
14.4 10.9 15.2 33.2 20.1 18.0 n/a 39.7
100.0 100.0 100.0 100.0 100.0 100.0 n/a 100.0
1 Ax 1 AXx 1 Ax n/a n/a n/a n/a -
1 Ing 1 Ing 1 Ing n/a n/a n/a n/a -
10.0 10.0 10.0 11.0 10.0 10.0 n/a 11.0
- - - 37.0 25.0 - n/a 38.0
25.0 21.0 19.5 40.0 30.0 32.0 n/a 39.0
13.4 11.2 14.2 26.5 19.5 n/a 24.0 22.0
5.5 5.0 6.5 10.0 6.5 7.0 8.0 -

Animal Graduate School of China, better
known as Institute of Zoology of the Chi-
nese Academy of Sciences, Beijing (I0ZB)
(ZHou TinG pers. comm.). One of these is
the adult female (10ZB 00167, formerly
10ZB 397; Fig. 7) figured in ZHou &
ZHou (1992), but it appears to have since
dlipped into total oblivion. A direct com-
parison of three specimens, i.e., the male
10ZB 00168 (formerly 10ZB 374), the
above mentioned female (I0ZB 00167)
and a third specimen is provided here for

the first time (Fig. 7). The third specimen
was listed in the museum’s catalogue, but
unfortunately without its number. Never-
theless, ZHou TiNne managed to locate it,
and its number is 10ZB 00169. It consists
only of a head and neck, a plastron and a
right front leg (Fig. 7). Judging from the
shapes of the head and plastron, it is likely
to have been a male. Following informa-
tion obtained from the museum, the speci-
men had been used for a dissection (the
operative removal of tissue). Interestingly,
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nobody at the 10ZB knew about the three
specimens nor was it known that the spe-
cies was extremely rare. The unfortunate
result of this newly found awareness was
that the 1OZB subsequently refused to
provide Znou Tine with any more data
(measurements, origin etc.). The institute
furthermore laid claims on the copyright
of his photographs so that they cannot be
used for publication (ZHou TiNnG pers.
comm.). On occasion of his visit, JAMES
ParHaM (pers. comm.) was equally re-
fused an examination of the specimens.
Thanks to the assistance rendered by Fu
JnzHoNG at least the measurements could
be completed for Table 1.

The three Beijing specimens are adults
with the female showing a few differences
to the female syntype (lectotype) in Lon-
don. Compared with the type series, the
Beijing specimens differ in the following
aspects. the carapace of the adult female
virtually lacks all keels; the keels are
minimally expressed (only the vertebral
keel is recognizable) in the the male; the
carapace is more curved towards its rear
end; the reticulation of the gular region is
less distinct, which may, however, be a
result of their being preserved in acohol
(which in conjunction with warm storage
also led to a reddening of the soft parts of
the male). These are all traits that are
absent in the specimens preserved in Euro-
pean museums. The localities of these
three specimens are once more given as
Kunming, but there are no dates of collec-
tion. According to an estimation by Fu
JnzHonG they have probably been secured
in the early 1920'.

Interestingly, intense investigations by
myself as well as ZHou TinG and StrAuss
(pers. comm.) suggest that the collection
of the university at Kunming does not hold
any specimens of this species, athough
one should suppose this to be the likeliest
place to find them if the species indeed
originated from Y unnan, respectively Kun-
ming.

In April 1940, a professor of the name
of Zuang Xi of the Peiping Academy of
Sciences (ZHANG & CHENG 1946) collected
an adult female specimen on the Xishan
(25°02'N, 102°36’E; note: xi = west; shan
= hill or mountain), some 19 km west of
Kunming, which was marked with the
field collection number 25. He later trans-
ferred to Qingdao (= Tsingdao) Ocean
University of China, and this specimen is
believed to have been lost in the war
ravaging this region at the time (Hou MiaN
& ZHou TinG pers. comm.). Following Fu
JinzHong it would be entirely possible,
though, that ZHanc Xi, who worked for
some time in Beijing, deposited this speci-
men in the collection of the University of
Beijing, taking it along together with the
entire collection of the former IOZB when
he relocated to Taipei (Taiwan) during the
Chinese Revolution in 1949. It is not, as
ZHou & ZHao (2004) mentioned in error,
the Paris specimen MNHN 1907-10. For
one, it does not at all fit the size given by
ZHANG & CHenG (1946). Secondly, it is a
male. And thirdly, it had been in the Paris
collection for some 35 years before ZHANG
collected his specimen in May 1940.

So far it has been supposed that no
further Cuora yunnanensis were found
since BouLeENGER'S (1906) description
(ErnsT 1988, WANG & ZHAO 1998, ERNsST
2000, IUCN 2000, Meng & SHi 2002,
ParHAM €t al. 2004). As this find suggests,
however, the species did persist at least 34
years longer than has generally been be-
lieved! ZnanG & CHenG (1946) described
the specimen collected in 1940 as having a
straight-line length of 172 mm. 10ZB
00167 is dlightly smaller with 168 mm,
and the type specimen is even smaller
(138.5 mm). For detailed measurements
see Table 1.

Most of the specimens dealt with here —
six out of twelve plus the missing one of
ZHang XI's from 1940 — have nearly to
completely escaped the attention of
chelonologists until now. For example, the
sizes and morphological traits of female
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specimens were in dire need of detailed
comparison. ParHam et al. (2004) and
ZHou & ZHao (2004) eventually published
them on the basis of data obtained from
the present author.

Based on the absence of finds of any
live specimens, the IUCN Red List of
2000 listed the species as extinct since
1906. And until 2004 everything seemed
to suggest that this species had indeed
vanished from this planet forever. It served

as a sad example for the Asiatic turtle  pjg g A live female Cuora yunnanensis in
crisis as it was the first of meanwhile |ateral view, bought at a market in Kunming
in May 2004. Photo: ZHao Hui.

Fig. 9. Dorsal views of a
female (BMNH
1946.1.22.97) and a male
(BMNH 1946.1.22.98) in
comparison. Note the
differencesin colour and
shape of the carapace.
Photo: TorsTeEN BLANCK.

Fig. 10. Lateral view of a
juvenile Cuora yunna-
nensis (BMNH
1946.1.23.4), car apace
length 66 mm; the
distinct dorsolateral keels
are of particular interest.
Photo: TorsTEN BLANCK.
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numerous highly endangered species that
seemingly had become extinct.

A live specimen?

It came almost as a shock when, in the
summer of 2004, a Chinese gentleman sent
the present author photographs of an uni-
dentified turtle. In spite of the poor qual-
ity of the photographs and a few differ-
ences (see farther below) the depicted tur-
tle could be readily identified as a live (!),
adult, female Cuora yunnanensis. The
photographs had been taken shortly after
the turtle had been purchased at a food
market in Kunming, i.e., the ,Jing Xing
Bird & Flower Market“. Originaly it was
claimed that the animal had been acquired
in 1997, and everything seemed to suggest
that it had found its end in a cooking-pot.
Soon thereafter it turned out, though, that
the animal was purchased as recently as in
May 2004 and it was still being kept by its
owner (ZHou TING pers. comm.).

Unfortunately, the photographs were aso
published in a Chinese Internet forum for
chelonians where they stirred up a genuine
»yunnanensis mania‘ amongst many Chi-
nese and Japanese enthusiasts who flooded
the owner with offers to purchase the
animal at partly astronomical prices. ZHou
Ting was able to visit the owner and take
measurements and photographs of the speci-
men (Tab. 1, Fig. 8). ZHAo & ZHou (2004)
also presented the animal, but compared it
only with the sparse information contained
in the original description by BouLENGER
(1906) and not directly with the type
series. It differs from the type specimens
as to its morphology and particularly with
regard to its coloration, as will be demon-
strated in the following chapter.

Morphological traits of males and
females

The relatively flat carapace is of an
elongated oval shape in male specimens. It
shows a distinct widening in its posterior
half that increases with age. Juveniles are

therefore more rounded in their outline
than adults (Fig. 2).

Compared to males, female specimens
have a distinctly higher carapace with a
different ratio of carapace height to length.
It is clearly more steeply formed laterally
and shows an elongated oval outline. It
does not widen in the posterior half, i.e.,
it maintains a very constant width through-
out its length.

In juvenile, semiadult and young adult
specimens the carapace shows a distinct
central keel that is flanked by a slightly
less distinct keel on either side (Fig. 10).
These keels, and in particular the two
outer ones, disappear as a specimen ages
and more so in females. Old females, such
as 10ZB 00167 and the live specimen, do
not show any of these keels anymore, and
in old males (e.g., BMNH 1946.1.22.98)
they may be reduced to mere indications
(Figs. 8 and 9).

The posterior marginals are slightly ser-
rated in juveniles, but smooth in adults.
The seventh and eighth marginals are larger
than all the others. The supracaudal is
divided and sports a shallow notch. The
second through fourth vertebrals are as
long as they are wide and fairly constant as
to their hexagona shapes. In adult speci-
mens they are straight and smaller than the
costals. Growth rings are clearly visible in
juvenile, semiadult and young adult speci-
mens, but not in very old ones.

The basic coloration of the carapace
varies in the thirteen specimens examined
from dark brown through hazel to a pae
shade of olive brown. The latter applies to
the Beijing specimens |0ZB 00167, 00168
and 00169 as well as to the Paris one
(MNHN 1907-10), but this is probably a
result of their type of preservation that
may have brought about a fading of the
original colours. The hazel and dark brown
colours, on the other hand, must be re-
garded as representing a certain degree of
variability within the species as the respec-
tive specimens have been preserved in the
same jar for equal periods of time. Thisis
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the case in NMW 29936.1 (dark brown)
and NMW 29936.2 (hazel) or BMNH
1946.1.22.98 (dark brown), 1946.1.22.99
(hazel), 1946.1.23.1 (hazel), 1946.1.23.2
(hazel) and 1946.1.23.3 (hazel). The sepa-
rately  stored specimen BMNH
1946.1.22.97 is also hazelnut-brown. The
live animal is reddish brown in colour
(Fig. 11).

The nuchal is distinct and quadrangular
to trapezoid in shape. The median keel is
aways lighter in colour than the remain-
der of the carapace and becomes even
lighter as a specimen ages. This trait is
recognizable even in specimens that have
only a minimum of a median keel left or
none at all.

The plastron is usually shorter than the
carapace, but longer in the live female
(comp. Tab. 1). In all specimens, except
NMW 29936.1 and the live female, the
plastron is uniform honey-coloured and
not, as was stated by RocNer (1995), dark
brown. Most specimens have reddish de-
posits on their plastral scutes, though, the
colour of which is created by iron oxide.
It is aso fairly common in freshly im-
ported turtles of other species. The extent
of these deposits varies greatly. While it is
minimal in NMW 29936.1, it covers more
than 90 % of the plastron in BMNH
1946.1.22.99. An analysis of these depos-
its could possibly reveal information on
the habitat of the species. In contrast to all
other specimens, NMW 29936.1 exhibits
an obscure brownish pattern on its plastron
that resembles the black barred pattern of
Cuora pani (comp. Fig. 12). The live
female has on its plastron a central black-
ish spot that extends beyond the centres of
the pectorals, abdominals and femorals
(Fig. 13). The sutures of the plastron are
more or less black in all preserved speci-
mens, jet black in the live female. The
bridge is dark only in NMW 29936.1 and
the live female. The lower sides of the
marginals are pure honey-coloured in all
specimens, again with the exception of
NMW 29936.1.

IM RADIUS

Both BouLENGER (1906) and Pore (1931)
described the hinges as weakly developed
in comparison with other species of Cuora.
The posterior plastral segment in particu-
lar was said to not achieve full closure. Up
to a carapace length of 85 mm the plastral
segments are entirely immobile, as is the
case in morphologically similar species of
Cuora (Cuora pani, C. aurocapitata and
C. trifasciata) (pers. obs.).

Comparisons of the individual museum
specimens with preserved Cuora trifasciata
and C. aurocapitata did not reveal differ-
ences as to their mobility, however. The
plastral segments of the latter were hardly
mobile or not mobile at all, although they
can be fully closed by live specimens.
SiEBENROCK presumed as early as in 1909
that adult specimens were able to close
their plastra fully. The live female can
indeed close her plastron fully although
her state of nutrition will probably prevent
a full closure.

The anal scutes of all adult and semiadult
males (NMW 29936.1 and NMW 29936.2,
BMNH 1946.1.22.98, 1946.1.22.99,
1946.1.23.01 and 1946.1.23.02, MNHN
1907.10 as well as 10ZB 00168 and 00169)
and the juvenile specimen BMNH
1946.1.23.03 are distinctly notched post-
eriorly. A distinct notch is also present in
BMNH 1946.1.22.97, which is a young
adult female. This contrasts clearly with
I0ZB 00167 and the live specimen which
both are adult females, too, but evidently
older than BMNH 1946.1.22.97. There,
the notches are reduced to mere indica-
tions (comp. Fig. 13), which corresponds,
for example, with the situation encoun-
tered on occasion in old Cuora aurocapitata
females (pers. obs.). Compared with speci-
men BMNH 1946.1.22.97, which is only
about 30 mm smaller, and in relation to
the lengths of their plastra, their tails are
substantially shorter. Figure 13 depicts the
animals in a direct comparison. The latter
also makes obvious that they differ as to
the shapes of their carapaces. The carapace
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Fig. 11. Live Cuora yunnanensis; note the
coloration of the carapace. Photo: ZHou TinG.

Fig. 14. Lateral view of the head of the live
Cuora yunnanensis. Note the interesting
yellow spot at the dorsal base of the head.
Photo: ZHou TinG.

of 10ZB 00169 is distinctly more pointed
at its posterior end than that of BMNH
1946.1.22.97. The live female has a cara-
pace shape intermediate to these two speci-
mens.

Plastral formulae of the individual speci-
mens are as follows: 10ZB 00167 and
00169, BMNH 1946.1.22.99, 1946.1.23.01
and 1946.1.23.02 as well as NMW 29936.1
and MNHN 1907.10: Abd. > Pect. > An.
> Gul. > Fem. > Hum.;

Fig. 12. Plastral views of Cuora
yunnanensis and Cuora pani,
NMW 29936.1 on the left, right
SlZ 80170, in comparison. Photos:
TORSTEN BLANCK & SonG MiING-T Ao.

Fig. 13. Comparison of carapaces
and plastra of female Cuora
yunnanensis and Cuora pani. From
left to right: 10ZB 00167, BMNH
1946.1.22.97, live Cuora yunnanen-
sis, live Cuora pani. Photos: ZHou
TiNG, TORSTEN BLANCK, ZHAO Hul &
TANG MICHAEL .
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Fig. 15. Comparison of the
cephalic traits discussed in
the text of Cuora yunna-
nensis. Left column: BMNH
1946.1.22.97 (top), 10ZB
00167 (centre) and NMW
29936.1 (bottom); central
column: live (top), BMNH
1946.1.22.98 (centre) and
BMNH 1946.1.23.2
(bottom); right column:
Cuora pani (top), Chinemys
reevesii (centre) and Cuora
flavomarginata (bottom)
from Sichuan. Photos:
ToRrsTEN BLANCK, ZHOU TING
& TANG M ICHAEL.

10ZB 00168, BMNH 1946.1.22.98 and
the live specimen: Abd. > An. > Pect. >
Gul. > Fem. > Hum.;

NMW 29936.2: Abd. = Pect. > An. >
Gul. > Fem. > Hum.;

Fig. 16. Comparison of gular patterns of
Cuora yunnanensis. Note the consistency of
the markings in all but the live specimen.
First row: BMNH 1946.1.22.97, 1946.1.22.98,
1946.1.22.99, 1946.1.23.1 and 1946.1.23.2;
second row: 10ZB 00167 and 00168, NMW
29936.1 and 29936.2 as well as MNHN
1907.10. Photos: TorsTEN BLANCK, ZHOUT ING
& ROGER Bour.

Fig. 17. Gular coloration of the live Cuora
yunnanensis. Note the distinct differences in
the pattern as compared with the specimens
shown in Fig. 16. Photo: ZHou TiNG.
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BMNH 1946.1.22.97: Abd. = Pect. >
An. > Fem. > Gul. > Hum,;

Interestingly enough, Znane X1 quoted
for his specimen No. 25: Abd. > Hum. >
An. > Pect. > Fem. > Gul.

The dark olive brown head of Cuora
yunnanensis is elongated and appears rela-
tively narrow and pointed (similar to Cuora
pani). The upper jaw projects slightly over
the lower one, but its tip is not cuspid
(undivided). Following BouLENGER (1906),
SmiTH (1931), Pore (1935) and ERrRNsT
(1988), the sides of the head each sport
two yellowish stripes with dark borders.

"
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The upper lateral stripe runs at about eye-
level, the lower one follows the upper
jawline. These stripes vary with the indi-
vidual specimens, and in some there are
additional lines. In general, however, the
upper stripe is a constant trait. It begins at
the nostril, bypasses the eye above where
it diminishes in intensity, and finally con-
tinues above the ear-opening onto the neck.
NMW 29936.2, BMNH 1946.1.22.98,
1946.1.23.01 and MNHN 1907.10 all have
a narrow short streak immediately below
the (main) stripe right behind the eye.
Only a fine brownish line that ends short
of the tympanum separates the two mark-
ings. Such a streak is absent in NMW
29936.1, BMNH 1946.1.22.97,
1946.1.22.99, 1946.1.23.02, 1946.1.23.03
as well as 10ZB 00167, 00168 and 00169
(Fig. 15). The live female once more
represents an exception in this regard:
while it also has such a streak, it is clearly
separated from the main stripe and extends
from the eye to a short distance behind the
tympanum (Fig. 15).

The lower stripe is usualy thinner than
the upper one and often discontinuous. It
starts off like the upper stripe (not so in
the live specimen), follows the lipline
along the upper jaw with an arch below the
eye, and, passing the tympanum below,
extends onto the neck. In NMW 29936.1
and BMNH 1946.1.22.97 the lower stripe
is broken in places and reaches only as far
as the tympanum. NMW 29936.2, BMNH
1946.1.22.99, 1946.1.23.01, 1946.1.23.02,
1946.1.23.03, MNHN 1907.10 as well as
10ZB 00168, 00169 and the live specimen
all have a distinctly developed lower stripe
that is nearly to entirely continuous. In the
live female, the stripe is completely sepa-
rated and forms a maxillary stripe similar
to the one found in Cuora amboinensis. In
IOZB 00167, on the other hand, the stripe
is also continuous and well developed, but
forks off an upward branch at the level of
the tympanum. This branch bypasses the
tympanum and ends behind it (Fig. 15).
BMNH 1946.1.22.98 has a well-developed

lower stripe that extends continuously to
the neck, but it has an additional stripe
below it. This one ranges from the angle
of the jaws to the tympanum.

The live specimen has a dorsolateral
yellow spot on either side of the head.
Markings of this kind are absent in all
other specimens.

The eyelids are whitish yellow, and the
upper jaw is whitish yellow olive in col-
our. The yellowish gular region shows a
pattern of brown spots (Fig. 16). This
spotted pattern is highly constant in all
museum specimens. It consists of a central
cone-shaped marking that begins right
behind the tip of the lower jaw and widens
substantially towards the lower end of the
throat. Two dots or spots are situated on
either side of this cone. Again, the live
Cuora yunnanensis represents an excep-
tion in this aspect (Fig. 18), raising the
guestion of whether it is an expression of
individual variation (that is minimally
present in all the other specimens) or of
geographical diversity. The latter appears
unlikely if one takes into consideration
that the other specimen are very much
alike otherwise although they were col-
lected at different locations.

Like McCorp & JoseprH-Ouni (2002)
the present author presumed that the pupil
would have a distinct black bar across
(Fig. 15), as is the case, for example, in
Chinemys reevesii. In order to verify this
detail, the eyes of some museum speci-
mens were carefully pried open, and in
BMNH 1946.1.23.3 a very faint indication
of such a stripe could indeed be supposed.
The indistinct expression of this trait is
most certainly a result of the preservation
process that is sure to cause some fading.
The live specimen displays this trait clearly.

Following BouLeEnGer (1906), the lat-
eral lines on the head, the stripes on the
legs and the gular spots are orange in
colour. According to SwitH (1931) they
are yellow and orange in live specimens.
Popre (1935), RocNER (1995) and ScHiLDE
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(2004) stated that the gular pattern of live
specimens consisted of orange and yellow
spots. The live female as well as all mu-
seum specimens have a pale yellow gular
coloration, and the stripes are of the same
colour. As to the gular pattern, it is actu-
aly formed by the brown markings (Fig.
15).

The front legs end with five pointed,
strong, curved claws, whereas there are
only four on the hindfeet. The legs are
dark brown in colour. The feet are webbed,
which suggests an aquatic biology for this
species. The outer sides of both the front
and hind legs are each marked with a
yellowish stripe. Furthermore, the front
legs and feet each carry a bold yellowish
stripe that extends from the base of the leg
to the second claw (Fig. 18). Such a stripe
is also present in Mauremys rivulata, but
there it runs to the first claw! BMNH
1946.1.22.98 exhibits a second stripe on
the front sides of the front legs. It forks
off the main stripe and extends to the first
claw. The live specimen has a small yel-
low spot at the base of each claw on all
front and hind feet (Fig. 18).

The inner sides of the legs sport yellow-
ish reticulations and so do the soft parts.
Both traits are again found in Mauremys
rivulata. The tail is dark brown and marked
with two light dorsal stripes (as is the case
in Cuora pani and Cuora trifasciata, for
example). It is fairly long, but as was
mentioned earlier, distinctly shorter in re-
lation to the plastron length in the female
10ZB 00167 and the live specimen than in
BMNH 1946.1.22.97.

Sexual dimorphism

The tail is thicker at its base in male
specimens, and the cloaca is situated be-
hind the margin of the carapace. Further-
more, the tail is distinctly longer in rela-
tion to the length of the plastron in males
than it is in females. The plastron may be
slightly concave in male Cuorayunnanensis,

IM RADIUS

asis the case in BMNH 1946.1.22.98. The
carapace of adult males is widest between
the eighth and ninth marginals. The lateral
posterior marginals are slightly raised. As
was mentioned above, the carapace of a
female is distinctly more arched than that
of amale. It is elongated oval in its outline
and does not widen in its posterior half,
i.e., its width remains very constant
throughout its length. The heads of males
appear clearly narrower and more petite
than those of females. The anal notch is
only weakly expressed in old females, but
remains distinct in adult males. In genera
the sex-dependent differences are very simi-
lar to those found in Cuora pani and C.
aurocapitata.

The largest male measured so far has a
straight-line carapace length of 125.5 mm
(BMNH 1946.1.22.98); the largest female
known (live) measures 175.2 mm. The
latter measurement constitutes a new maxi-
mum size record that substantially exceeds
the estimates of amaximum carapace length
of 140 mm of previous authors (BouLENGER
1906, Seeenrock 1909, SwitH 1931, Pore
1935, ErnsT 1988, ScHiLpe 2004 and oth-
ers). Their appraisals were clearly based
on the 138.5 mm-specimen BMNH
1946.1.22.97, which was considered the
largest Cuora yunnanensis until the Beijing
specimen 10ZB 00167 and the live animal
were discovered.

As has been demonstrated above, the
live specimen differs in some aspects from
the museum material, which is particularly
true for its coloration. Its morphological
traits, however, suggest beyond doubt its
identity as Cuora yunnanensis as does the
general structure of its colour pattern.
Based on the differences in coloration the
present author presumes that this specimen
may originate from a different population
than all the other known specimens. The
appearance of a live animal furthermore
proves that the species has managed to
survive to the present day, but also raises
the two questions of How and Where.
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Fig. 18. Colour patterns of the legs of Cuora
yunnanensis. Upper row: live specimen front
leg, hind leg outer side, hind leg inner side;
lower row: front leg of BMNH 1946.1.22.98
(with the double stripe mentioned in the
text), NMW 29936.2 hind leg, outer and
inner sides. Photos: ZHao Hul & ToORSTEN
BLANCK.

The hybrid theory and genetics

As is common knowledge today, the
Chinese are extraordinarily skilled when it
comes to crossbreeding various species,
and they can even take this beyond generic
boundaries. By now more than one-hun-
dred turtle hybrids have become known
from Southeast Asia alone (BLanck &
ScHAFFER in prep.). It is aso known (ZHou
TinG pers. comm.) that Chinese have been
keeping and propagating turtles for some
3,000 years. This is demonstrated by the
find of extremely old hybrid specimens
(BLANCK & SCHAFFER in prep.).

Based on these facts, various chelono-
logists who took a closer interest in Cuora
yunnanensis did not exclude the possibility
of a hybridogenic origin of this turtle
(BArRzyk pers. comm., ERNsT pers. comm.,
IveErson pers. comm., McCorp pers.
comm.). Potential parent species included
the morphologically very similar species
Cuora pani and the similarly coloured
Chinemys reevesii (Barzyk pers. comm.,
ErRnsT pers. comm., IVERsON pers. comm.,
McCorp pers. comm.). Chinemys reevesii
is an obvious choice because of the pres-
ence of three clearly defined keels on its
carapace that are particularly distinct in
juvenile specimens. Thisis also the case in
Cuora yunnanensis. Chinemys reevesii fur-

thermore shows a distinct reticulated pat-
tern on the chin and an assortment of
stripes on the sides of the head. Sichuan
specimens, for example, have only two
head stripes (Fig. 15). Clearly identified
hybrids that involve Chinemys reevesii are
known to have reticulated chins in almost
al instances (BLANCK & ScHAFFER in prep.).

The verification of this theory necessi-
tates DNA analyses. It is, however, a very
difficult undertaking, considering that all
specimens of Cuora yunnanensis known so
far, except the unique live specimen, have
been stored in formalin, ethanol and meth-
ylated spirit, respectively, for some 100
years.

Following CoLtin McCARTHY (pers.
comm.), the curator of herpetology at the
BMNH, the London specimens were prob-
ably first fixed in formalin and later pre-
served in 80 % methylated spirit. The
methylated alcohol contained therein de-
stroys DNA completely. James PARHAM
(pers. comm.) commented on this subject
that the DNA of formalin-preserved speci-
menswould be denaturalized, which renders
sequencing much more difficult. Nuclear
markers would be required, but the devel-
opment of respective technology has as yet
not advanced very far. Only the specimen
preserved in Paris (MNHN 1907-10), an
adult male, has been preserved in ethanol,
according to information received from
the curator at the MNHN, Rocer Bour. It
is the only preservative that does not de-
stroy DNA and therefore, sequencing re-
mains a possible option. It must be men-
tioned, though, that this specimen, like the
others collected by GraHAM, was origi-
nally fixed in formalin. Thus, it had been
exposed to formalin from the time it was
originally collected in Kunming until it
eventually reached London. It was only
later, and probably much later, that the
specimen was rebottled.

| conveyed this information to JamEs
ParHam and suggested that the Paris speci-
men be sequenced, as it would hold the
greatest promise. | also suggested that all
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other specimens, and the Beijing ones in
particular, be sequenced.

The results of the studies that followed
and of the sequencing of the Paris speci-
men were subsequently published by
ParHAM et al. (2004). According to these,
the possibility of a hybridogenic origin of
Cuora yunnanensis is remote; it is a clearly
distinguishable species. The data obtained
suggest it to be a sister taxon of Cuora
flavomarginata, a highly terrestrial species
that shows little morphological similarity
to Cuora yunnanensis. The morphologi-
cally very similar species, Cuora pani, C.
aurocapitata and C. trifasciata, on the
other hand, appear to be quite far removed
genetically from Cuora yunnanensis
(ParHAM et al. 2004).

Personally, | have doubts as to this
interpretation because the morphological
aspects clearly suggest a close cladistic
relationship with the Cuora pani-auro-
capitata-trifasciata group (see below).
Such a relationship was also suggested by
SmiTH (1931), Pore (1935), PrITCHARD
(1979), Sonc (1984), ErnsT & McCorb
(1987), ErnsT (1988), ERNST & BARBOUR
(1989), Xianckul (1999) and Fenc et al.
(2004). The morphological analyses of
McCorp & Iverson (1991) support a po-
sition of Cuora yunnanensis within this
group and show that it is
readily distinguished mor-
phologically from Cuora
flavomarginata. Based on
the studies by ERNsT
(1988) and McCorp &
IvERsON (1991), YASUKAWA
et a. (2001) equally sup-
posed a close relationship
of Cuora yunnanensis with
the C. pani-aurocapitata-
trifasciata group, although
these authors failed to ex-

Fig. 19. Frontal view of the
live Cuora yunnanensis.
Photo: ZHou TiNG.
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amine any Cuora yunnanensis themselves.

From a morphological viewpoint, Cuora
pani can be distinguished from Cuora
yunnanensis only on the basis of its colora-
tion, the comparatively slightly longer
interfemoral suture of Cuora yunnanensis
(ratio 1 : 1.2; comp. McCorp & |IVERSON
1991), and the more weakly expressed
carapace keels in adult Cuora pani (comp.
Sonc 1984). Furthermore, the posterior
plastral notch is a little more distinct in old
female Cuora pani than it is in Cuora
yunnanensis.

Likewise, morphological differences be-
tween Cuora aurocapitata and Cuora
yunnanensis are limited to the slightly
longer interfemoral suture (comp. McCorp
& Iverson 1991) and the more weakly
expressed carapace keels of adult speci-
mens. The plastral notch is relatively iden-
tical in its weak expression in old females,
and its stronger manifestation in juveniles
and young adults of both species.

Cuora trifasciata differs morphologi-
cally from Cuora yunnanensis in its colour
pattern, a slightly longer interfemoral su-
ture (ratio 1 : 1.1), and, like Cuora pani,
in the more weakly expressed notch split-
ting the anal scutes (comp. Figs. 12 and
13).
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Cuora yunnanensis differs from Cuora
flavomarginata in its colour pattern, the
less distinctly arched carapace with its
clearly distinguishable shape and arrange-
ment of scutes, and the usually well-de-
fined notch separating the anal scutes (with
the exception of 10ZB 00167 and the live
specimen that both have weakly expressed
notches due to their ages). Cuora
flavomarginata has no such notch, with
the anal scutes meeting to form a rounded
edge. The interfemoral suture of Cuora
yunnanensis is longer (ratio 1 : 2). The
overall habitus does not al resemble that
of Cuora flavomarginata. A more detailed
morphological comparison is in prepara-
tion (BLANCK in prep.).

Another fact that casts some doubt on
the results obtained by ParHAM €t al. (2004)
is the fact that samples of only one speci-
men were examined, i.e., the Paris speci-
men that has been lying in ethanol for
some one-hundred years after it had, like
the specimens of the type series, originally
been fixed in formalin. As was mentioned
above, | had recommended that all known
specimens of Cuora yunnanensis be in-
cluded in the study. Sequencing and osteo-
logical studies of the remaining museum
specimens, and in particular those in the
collection of the 10ZB and the live ani-
mal, are urgently needed to shed light on
the taxonomic status of Cuora yunnanensis.

Origin

Like in the case of several other species
of Asiatic turtles there is no recent record
of Cuora yunnanensis from the wild. This
leaves the geographical distribution of the
species to speculation. So far, three locali-
ties have been supposed for Cuora
yunnanensis: firstly, Dongchuan (26°11'N,
103°03'E), which is the type locality of
BMNH 1946.1.22.97, in the north of the
Chinese province of Yunnan, secondly,
Kunming (25°02'N, 102°43'E), which is
the capital of Yunnan Province and the
locality of all other museum specimens as
well as the live animal, and thirdly, Xishan

(25°02'N, 102°36'E), which was given as
the collection locality by ZHanc X1 and is
anational park near Kunming today. These
three localities are shown in Map 1 and
will be discussed now.

From a climatic viewpoint the province
of Yunnan is marked by “infinite spring”.
During winter (November through Febru-
ary), the average temperature is 10 °C
(minimum -5,4 °C) in Kunming, reaching
close to 20 °C in summer (with an ex-
tremely rare maximum of 33 °C; during
the past twenty years maxima did not
exceed 23 °C according to www.wetter
online.de). The annual average tempera-
ture ranges between 14,5 and 15,7 °C
(these values differ between MuHr [2000]
and MuLLER [1996]). A rainy season marks
the time from May to October. The annual
amount of precipitation ranges from 1008
to 1096 mm (MuHrR 2000, MULLER 1996).
Following MuLLer (l.c.) there are 2172
hours of sunshine and 230 days without
frost per year. The highest summit of
Y unnan is Mazong Peak in the Jiazi Moun-
tains that rises to 4,274 m above sea level.
The lowest points lie at 695 m as.l. in the
valleys of the Xiaojiang and Jinsha Rivers
near Dongchuan.

Cuora yunnanensis is presumed to in-
habit mountain streams and rivers, quite in
the fashion of the very similar Cuora pani.
The latter has recently been found in the
wild (BLanck & TANG in prep.).

ZHANG X1 & CHeNG (1946) categorized
the seasons in the Kunming region as
follows: (1) January/February: period of
hibernation with most reptiles remaining
hidden and making it difficult to find
them. (2) March/April: the weather turns
warmer, and most reptiles are fairly active
(author’s annotation: it was at this time
that Zuane Xi collected the Cuora
yunnanensis mentioned in ZHanGg XI &
CHENG [1946]). (3) May through October:
rainy season in Kunming, lush growth of
plants, abundance of food, relatively warm
climate; this is the time when most reptiles
are found. (4) November/December: the
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weather becomes cooler, most reptiles re-
treat to their winter shelters.

Although thirteen of the fourteen known
Cuora yunnanensis are said to originate
from Kunming it remains questionable
whether this species actually ever occurred
there. This is for the following reasons:
Kunming (25°02’N, 102°43'E) lies at
1893 m as.l. on the northern end of the 39
km-long Lake Dianchi (Fig. 21). Stretch-
ing over 340 km? this is the six-largest and
at the same time with an average depth of
4 m the shallowest lake in China. The
above mentioned climatic conditions of
this plateau appear relatively poorly suited
to support turtle life. This is also demon-
strated by the absence of any other species
of turtle in this region. Not even Chinemys
reevesii, which is otherwise found nearly
everywhere in China, lives in this area
(Iverson [1992] illustrated a specimen
found at a food market; Xie et al. 2001)!

If the species really ever occurred here,
it would have to be regarded as more
adaptable than both Emys orbicularis (Eu-
ropean pond turtle) and Chelydra serpentina
(common snapping turtle) as to its toler-
ance of temperature and altitude. Emys
orbicularis does of course occur, for ex-
ample, in Germany where it is slightly
colder by comparison, but is confined
there to optimum habitats that still facili-
tate its reproduction (FriTz 2001). This
necessitates a low altitude with a high
degree of exposure to sunlight, a large
number of sunny days per year, and day
temperatures of distinctly above 20 °C
during the summer months. Likewise,
Chelydra serpentina ranges up into south-
ern Canada (Iverson 1992), but requires
for successful incubation of its eggs at
least temporarily elevated temperatures in
summer, more days of sunshine, and a
distinctly lower amount of precipitation
than the conditions at Kunming would
provide.

The summer in Kunming is marked by
temperatures that hardly climb above 20
°C during the day, and, in contrast to the
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conditions encountered in Germany or
Canada, this period coincides with the
rainy season. Eighty-five percent of the
annual amount of precipitation are re-
ceived during this period. The hours of
sunshine during the height of summer are
asaresult reduced to less than 100 (MULLER
1996) as compared to more than 200 hours
in Germany and southern Canada. These
are circumstances that would clearly ham-
per a successful incubation of turtle eggs.
Finally, no other species of Cuorais known
to have adapted to so cool a climate.
Lake Dianchi itself is an unlikely habi-
tat for Cuora yunnanensis as the turtle
exhibits the morphological adaptations of
a river- or creek-dweller, marked by a
relatively low, streamlined carapace simi-
lar to that of Cuora pani. If the species
used to occur there against all expecta-
tions, its disappearance could be explained
by the extreme degree of pollution of the
lake (comp. www.usembassy-china.org.cn/
sandt/dianchi.htm), the destruction and
urbanization of possible oviposition sites,
and possibly also the pressures caused by
the introduction of predators (see below).

The economic rise of Kunming that
started in the 1940’ brought about an ever-
increasing pollution of Lake Dianchi with
heavy metals and industrial wastes. Purifi-
cation of some of the wastewater began
only afew years ago. The lake has to cope
with an annual charge of 500 tons of
phosphates, 5000 tons of nitrates and 200
million tons of other liquid wastes that in
part contain high concentrations of ex-
tremely toxic substances! Meanwhile the
excessive load of nitrates and phosphates
cause the lake to be covered for about 85
% by dense layers of algae during the
summer months (EvmBassy Beiang 2000).
Taking into consideration the extent of
industrial, respectively chemical, pollu-
tion, the draining of wetlands, clearing of
forests, and the mining of ore that have
been taking place in this area for more
than 300 years, the disappearance of vari-
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Map 1. 1-3 = Recorded “localities’ of Cuora
yunnanensis (see text), 4 & 5 = “localities’ of
Cuora zhoui according to McCorp & |VERSON
(1991). Green area = presumed distribution
range of Cuora yunnanensis, red area =
previously presumed distribution range
which, according to the information provided
by Tane (pers. comm.), now appears rather
unlikely.

ous species of animal life would be plau-
sible.

One such example could be the newt,
Cynops wolterstorffi (BouLeENGER, 1905),
that has not been found again in Yunnan
after 1986 although it used to be very
common in the wetlands around Kunming
and in Lake Dianchi until 1950 (ZHao
1998). The wetlands do largely not con-
tinue to exist in their original form today
and are, as was mentioned above, badly
polluted or populated with introduced
predators such as ducks (there is a flour-
ishing industry of waterfowl at Lake
Dianchi) and grass carp. These are be-
lieved by Znao (1998) and IUCN (2000)
to have played a mgjor role in the disap-
pearance of Cynops wolterstorffi. They
presume that the ecology of the lake has
been changed dramatically, which would
also explain why aquatic plants that used

to occur there originaly have effectively
been eradicated. The extent of anthropo-
genic interference has rendered the af-
fected zones uninhabitable for amphibians
and reptiles.

Not a single specimen of Cuora
yunnanensis can be found in local museum
collections (e.g., that of the University of
Kunming) whereas all other species of
turtles native to Yunnan and neighbouring
provinces are represented in quite remark-
able numbers (Strauss pers. comm.)!
Based on the climatic conditions around
Kunming it must be supposed that Cuora
yunnanensis has probably never occurred
there or at least does not occur there
anymore. The other factors rather support
the notion that the species - should it have
occurred there in spite of all expectations
- meanwhile has no longer any chances of
survival there.

The following scenarios could provide
possible explanations how specimens of
Cuora yunnanensis ended up in Kunming:

1) Kunming is situated at the southern
Silk Route so that the animals could have
reached this region by means of trade-
related activities from the south, i.e., from
Laos, Viet Nam or Thailand. This is rather
unlikely, however, as Cuora yunnanensis
is morphologically similar to Cuora pani
and C. aurocapitata which both inhabit
tributaries of the Y angtze River. This simi-
larity suggests that these species were in
more or less close contact at one time
(BLanck & Tanc in prep.). Following
ParHAM et al. (2004), Cuora yunnanensis
is supposed to be genetically more closely
related to Cuora flavomarginata. This spe-
cies also occurs in the catchment areas of
the Yangtze and Fuchan Rivers (Fonc et
al. 2002), including the northern parts of
Sichuan Province. Still, Laos and Viet
Nam are separated from the headwaters of
the Yangtze and the distribution ranges of
Cuora pani, C. aurocapitata and C.
flavomarginata by several hundred kilo-
metres. These disjunct regions were also
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not connected via rivers systems during
prehistoric times so that an occurrence of
C. yunnanensis there is rendered rather
doubtful.

To the north the southern Silk Route
traverses the Y angtze delta, crosses through
Sichuan to reach Xian, the capital of
Shaanxi Province. From there, the main
route continues towards Tibet. This would
create a link to the distribution range of
the morphologically very similar Cuora
pani and render a northern point of origin
apossibility. Like Chinemysreevesii, Cuora
pani occurs in the provinces of Shaanxi
and Sichuan.

2) Several riversdrain into Lake Dianchi,
amongst which are the Bao-xiang and the
very short Kunming River that crosses
through Kunming City. This gives rise to
the idea that Cuora yunnanensis may from
time to time be swept into Lake Dianchi,
where it is caught and brought to the food
markets of Kunming. But again, it is un-
likely. All these rivers have their sources
at higher altitudes than Kunming itself so
that the ecological requirements of the
turtle would be even more compromised.

Although Lake Dianchi has several tribu-
taries, it has only one outlet in the form of
the Tanglang River. This drain is situated
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at the southwestern end of the lake at
Haikou and, after joining the Pudu River,
empties into the Jinsha (Y angtze). Because
it is also connected to the Yangtze-kiang,
this river would be a good place to look
for turtles if it were not for its being as
polluted as the lake which it drains.

3) ZHanc X1 collected his specimen in
May 1940 on the Xishan (ZHANG & CHENG
1946) (25°02'N, 102°36'E), which trans-
lates as West Mountain. This is now a
national park situated about 19 km west of
Kunming. It also borders Lake Dianchi
and is today surrounded by tobacco plan-
tations. ZHaNG unfortunately failed to pro-
vide more detailed information as to where
exactly the anima was found, e.g., in the
lake, in ariver, creek or pond. As the lake
is an improbable habitat (see above) and
there are no rivers on the Xishan, only
creeks and ponds remain as possibilities.
Ponds do indeed exist here, that is in the
form of ornamental pools at Buddhist tem-
ples! These are known to be used for
keeping turtles that pilgrims may bring
from afar. Kunming is not only an impor-
tant centre of trade, but also a multicultural
city where various religions are repre-
sented and these include Buddhism. The
oldest and at the same time most important

Fig. 20. Xiao-jiang near Dongchuan, a
possible former habitat of Cuora
yunnanensis? Photo: TANG M ICHAEL.

Fig. 21. Jinsha-jiang at the boundary
between Yunnan and Sichuan. Could Cuora
yunnanensis possibly originate from here?
Photo: TANG MICHAEL .
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Buddhist holy place of Yunnan Province is
the 1,200 year-old temple of Yuantong Si.
It is situated in the northern part of
Kunming. The temple grounds include a
large pond in which numerous turtles are
kept even to this day (today mainly
Trachemys scripta ssp.). The temple of
Yuantong Si was, and still is, an important
destination for pilgrims from all over the
world. Would it be possible that Cuora
yunnanensis came to Kunming in the bag-
gage of some pilgrims? Could Father
GraHaM have found his specimens on oc-
casion of a visit to the temple?

If the turtles had laid eggs in the temple
grounds, their incubation could have been
possible in an above-average summer. The
temperatures would then have been on the
lower limit of tolerance, but this would
actually explain why all the specimens said
to originate from Kunming are males!

GRrAHAM iS much more likely to have
found his specimens on a food market,
though, maybe even on the famous
Kunming Jing Xing Bird & Flower Mar-
ket. This is the same place where the live
female was discovered recently. The mar-
ket has been in existence for more than a
hundred years (ZHou TiNG pers. comm.).
Haitao (2002) was unable to locate any
Cuora yunnanensis when he visited
Kunming markets. Others who also tested
their luck here did neither find this evasive
turtle nor did market traders know of such
a turtle (Hou MiaN pers. comm., STRAUSS
pers. comm., TanG pers. comm., ZHou
TiNG pers. comm.).

The notion that GraHam oObtained his
specimens at a market is supported by the
presence of manmade holesin the marginals
of two specimens. These are clear indica-
tions of their having been handled by local
people before! How else would it have
been possible to collect not less than eight
Cuora yunnanensis which must have been
very rare even back then? As was men-
tioned before, there is not a single indi-
vidual present in any scientific collection

throughout Yunnan. Local people also do
not appear to know this species (Strauss
pers. comm.).

It is more than curious that in 1905/
1906 GraHAM managed to collect eight
Cuora yunnanensis in Kunming in one
sweep, including the three Beijing speci-
mens, and that in then took until 1940
before the next one was found by ZHanG
X1 in the Xishan area. Then, another 64
years had to pass before another one sur-
faced in Kunming. There appear to be no
records of this species from either before
1905 or from the long periods between
these dates from within or around Kunming.
If Cuora yunnanensis indeed used to occur
there naturally, local people would most
certainly be able to provide information of
the kind they can offer on Cynops
wolterstorffi. Locals should also be able to
identify the species, but none of that is the
case. Furthermore, the collection at the
University of Kunming would be sure to
contain reference material.

Did the search effort fail because all
searches took place in the wrong area? It
appears very likely in the light of the
sudden appearance of the live female.

Let us now look at the second locality
of a Cuora yunnanensis, i.e., that of speci-
men BMNH 1946.1.22.97 from Dongchuan
(26°11’N, 103°03'E). Owing to its cli-
matic conditions, the surroundings of
Dongchuan would be far better suited as a
distribution range for a turtle than the
Kunming area. Although Dongchuan is
situated at 1878 m asl. altitude, it lies
immediately adjacent to the 695 m as.l.
river valley of the Xiaojiang which is a
direct, about 185 km-long and 15 to 50 m
deep tributary of the Jinsha section of the
Y angtze. Following www.wetter online.de,
temperatures above 25 °C are more com-
monly experienced here, which is not the
case in Kunming where 20 °C are ex-
ceeded only on exceptional summer days.
Unfortunately though, there seem to be no
long-term weather records for Dongchuan.
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It is a small town that was never directly
connected to the major trade routes and
never played a role as a centre of trade. It
is therefore much more likely that speci-
men BMNH 1946.1.22.97 indeed origi-
nated from the vicinity of Dongchuan.

TaNnG (pers. comm.) visited Dongchuan
in March 2005 in an attempt to locate
Cuora yunnanensis. He interviewed locals
of up to 90 years of age living in the
vicinity of the Xiaojiang and other areas.
As it turned out, they had never seen any
turtle in the region. According to his ac-
count, the area is also unsuitable for turtles
(now) as the river and its tributaries are
heavily polluted. They have furthermore
undergone drastic alterations and been built
over as have the adjacent lands (Fig. 20).
TaNnc also visited possible habitats along
the Jinsha-jiang (a section of the Yangtze-
kiang) within the municipality of Dong-
chuan where it represents the boundary
between the provinces of Yunnan and
Sichuan, but was equally unsuccessful there
(Fig. 21). Both localities are therefore
quite unlikely to have been the actual
point of origin of this species.

The present author now presumes that
Cuora yunnanensis may actually have oc-
curred, or still occurs, in the southern
parts of Sichuan Province, i.e., near
Dongchuan and still within the reaches of
the Yangtze delta Does the existence of
the live female prove that the species still
lives there? This area has a moderate alti-
tude (200 to 1,200 m a.s.l.) and appears to
have a much more favourable climate for
turtles than both the Kunming Plateau and
the Dongchuan area (comp. Map 1). In-
tense field studies in this region would be
required to prove or disprove this pre-
sumption.

A Hong Kong-based animal dealer who
also undertook a search for Cuora
yunnanensis is believed to have found a
shell of this species in this region (TAnG
pers. comm.). This information has, how-
ever, not been verified as yet.
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Status, conclusions and suggestions

Until final research results (e.g., on the
basis of a DNA analysis of the live speci-
men, an actual record from the wild, or the
find of a specimen in a breeding farm as
counter evidence) become available it has
to be presumed that Cuora yunnanensisis
indeed a valid species. It has the compo-
nents of a genuine miracle that following
nearly one-hundred years without confir-
mation a live specimen appears, and that
this happens at a point of time when 80 %
of all Asiatic pond turtles are seriously
threatened by extinction. The unfortunate
aspect is that the appearance of a live
Cuora yunnanensis has triggered a
Lyunnanensis mania‘. Various animal deal-
ers from Hong Kong and Japan are cur-
rently scouring the surroundings of
Kunming and other parts of Yunnan, in-
cluding the type locality Dongchuan, for
more specimens. They have been offering
high rewards to the local populace which
in itself carries a potential for the com-
plete eradication of the species within a
very short period of time.

It would therefore be necessary to raise
the protection status for this turtle even
more and effect severe penalties for ille-
galy trading this species in China. Intense
scientific fieldwork is required to locate
and subsequently protect the populations
that may have survived as well as their
natural habitats.
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